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ABSTRACT 
CHIEN JOO SIM: Dietary Recommendations for Infants and Toddlers among 
Pediatric Dentists in North Carolina 
      (Under the direction of Hiroko Iida) 
 
The purpose of the study was to describe practice patterns, knowledge, and attitudes 
of pediatric dentists in North Carolina (NC) in delivering dietary recommendations for 
infants and toddlers and to identify barriers that limit the implementation of related 
recommendations. Our survey instrument included 30 questions covering eight domains of 
barriers to guideline adherence. We mailed surveys to 150 practicing pediatric dentists. We 
performed descriptive and bivariate analyses. Exploratory factor analysis was used to identify 
subscales and inform multivariable model. The response rate was 58% (87/150), 80% of 
whom reported providing infant/toddler feeding recommendations routinely. Knowledge of 
and agreement with the recommendation regarding breastfeeding duration was lower than 
bottle-feeding recommendations (50% vs. >90% respectively). Stepwise logistic regression 
analysis indicated that as disagreement with AAP and AAPD recommendations on bottle and 
juice consumption and practice constraints increased, survey respondents were 4 and 30 
times more likely not to provide dietary recommendations regularly to infants and toddlers 
respectively. The majority of pediatric dentists in NC routinely provide dietary 
recommendations to infants and toddlers; however, there are gaps in practitioners’ 
knowledge, attitudes, and practice behaviors relative to several aspects of infant/toddler 
dietary recommendations. 
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CHAPTER 1 
 
BACKGROUND AND SIGNIFICANCE 
 
Anticipatory guidance is the process of providing practical, developmentally 
appropriate information about children’s health to prepare parents for significant physical, 
emotional, and psychological milestones.1 For oral health visits, the American Academy of 
Pediatric Dentistry (AAPD) recommends age-appropriate counseling relative to oral hygiene 
instruction, diet counseling, nonnutritive oral habits, dental injury prevention, and fluoride 
exposure.2 In part, the first dental visit is recommended by age 1 because it is believed that 
early childhood caries (ECC) can be prevented through early professional interventions. The 
AAPD encourages dentists to provide dietary recommendations for caregivers of infants and 
toddlers as part of anticipatory guidance because such counseling may help promote positive 
dietary habits before high-risk dietary practices are introduced, promoting lifelong general 
and oral health in children.2,3 There are several specific infant and toddler dietary issues that 
should be addressed during the infant and toddler oral health visit, including breast- and 
bottle-feeding practices, the use of fluoridated water to reconstitute infant formula, and juice 
consumption.   
Epidemiological studies shows that infant nutrition with human milk supports general 
health, nutritional, developmental, psychological, social, economic, and environmental 
advantages, while significantly decreasing risk for a large number of acute and chronic 
diseases.4 Salone and colleagues recently underscored that breastfeeding not only promote 
  
 
general health, but also provides oral health benefits, such as development of more favorable 
occlusion in the primary dentition.5 Because the relationship between breastfeeding and ECC 
is inconclusive, dental professionals are urged to promote and support breastfeeding, while 
being cognizant of informing caregivers about oral hygiene practice after breastfeeding.5  
Although the breastfeeding initiation rate has increased steadily since 1990, many 
infants and toddlers in the United States are not being breastfed.6 Infant formula is the 
substitute for human milk for mothers who choose not to breastfeed, for infants for whom 
breastfeeding is medically contraindicated, and as a supplement for breastfed infants whose 
intake of human milk is inadequate to support adequate weight gain. Infant formulas are 
acidogenic and have cariogenic potential; therefore, their use during sleep or unsupervised 
use during the day can be a significant risk factor for ECC.7,8  
It is reported that almost 90% of infants are introduced to juice by age one.9 Offering 
juice before the introduction of solid foods can lead to risk of having juice replace breast 
milk or infant formula in the diet.10 In addition, excessive juice consumption may be 
associated with malnutrition, diarrhea, flatulence, abdominal distention, and dental caries. 
Therefore, offering juice to infants younger than 6 months of age is discouraged, and it is 
recommended to limit the intake to 4-6 oz per day for children ages 1-6 years.9 
While professional organizations disseminate practice guidelines periodically along 
with evidence-based clinical recommendations, one of the most consistent findings in health 
service research is the gap between practice recommendations in professional guidelines and 
actual practices by health care providers.11 In the area of infant and toddler feeding, there 
may be several issues related to opportunistic, attitudinal, and cognitive barriers for pediatric 
dentists to effectively engage in dietary recommendations for infant and toddler feeding. 
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Little is known about practice variations among pediatric dentists in delivering dietary 
recommendations for infant and toddler feeding as well as factors associated with such 
practice variations. This gap in our knowledge base hampers efforts to promote the 
dissemination and implementation of evidence-based, professionally consensual dietary 
recommendations for infant and toddler feeding. 
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CHAPTER 2 
 
SPECIFIC AIMS 
 
 
The aims of this study were to 1) to describe NC pediatric dentists’ practice patterns, 
knowledge, and attitudes of infant and toddler dietary recommendations, and 2) to determine 
factors that influence practitioners’ practice behaviors based on a theoretical framework 
examining barriers for professional adherence to practice guidelines and behavior changes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
CHAPTER 3 
 
METHODS 
 
 
This cross-sectional survey study relied upon a self-administered questionnaire 
disseminated and returned by mail after approval by the University of North Carolina Chapel 
Hill (UNC-CH) Biomedical Institutional Board (IRB). The study population was identified 
through 3 membership databases: 1) the NC Board of Dental Examiners 2) the NC Academy 
of Pediatric Dentistry, and 3) the Membership Directory of the AAPD. The inclusion 
criterion was pediatric dentists engaged in clinical practice for at least 10 hours/week. The 
full-time faculty members in the Department of Pediatric Dentistry at UNC-CH and East 
Carolina University were excluded. One hundred fifty pediatric dentists were identified and 
included in the study population. 
The survey instrument was developed with input from a previous survey instrument 
12, a committee of research consultants including three pediatric dentists and a pediatrician, 
and a survey-methodology consultant from the Odum Institute at the Social Science Research 
Center at the UNC-CH. The instrument included 30 questions that cover eight domains of 
barriers (lack of familiarity/awareness and agreement with specific guidelines, outcome 
expectancy, self-efficacy, motivation, patient factors, guideline factors, and environmental 
factors) based on the theoretical framework for improvement in physicians’ adherence to 
clinical practice guidelines developed by Cabana and colleagues.13 The questionnaire 
solicited information on respondent’s knowledge, attitudes, practice patterns, and perceived 
  
 
barriers for dietary recommendations for infant and toddler feeding as well as demographic 
and practice information. As the gold standard for dietary recommendations, we relied upon 
recommendations on infant and toddler dietary practices as advocated by the American 
Academy of Pediatrics (AAP) and AAPD. The survey instrument was pilot-tested by 11 
UNC-CH pediatric dental alumni practicing outside of NC and their suggestions were 
incorporated in the final survey. A scanable Teleform questionnaire was developed by the 
UNC School of Dentistry Data Coordinating and Statistical Consulting Unit to reduce 
potential entry errors.  
Surveys were mailed to 150 pediatric dentists in North Carolina on January 9th, 2012 
using the recruitment methodology described by Dillman.14 Reminder postcards were mailed 
10 days after the initial mailing. Subsequently non-responders were followed-up again at 3 
and 6 weeks after the initial mailing with the replacement surveys. After 6 weeks, 87 surveys 
had been returned and were used for analysis.  
 
Statistical Analysis 
 
SAS software version 9.2 (SAS Institute, Cary NC) was used for data management 
and statistical analyses. Frequencies were computed to summarize demographics and practice 
characteristics of survey participants and to describe their practice pattern, knowledge, and 
attitude regarding infant and toddler feeding recommendations. We also performed bivariate 
analyses to identify factors that are associated with the routine practice of dietary counseling 
for infants and toddlers. Chi-square tests were used to determine statistical significance 
(p<.05) in the bivariate relationships. Exploratory factor analysis was used to identify 
subscales. Cronbach’s alpha ranged from 0.6 to 0.9 for the 6 subscales was identified. 
Explanatory variables from the bivariate analysis that were significantly related (P<0.05) to 
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the outcome of interest - routine practice of dietary counseling for infant and toddler patients 
- were included in a stepwise logistic regression analysis.  
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CHAPTER 4 
 
RESULTS 
 
 
The response rate was 58% (87/150). The demographic and practice characteristics of 
the respondents are summarized in Table 1. While 94% of survey respondents reported 
universal provision of oral hygiene counseling for patients younger than age 3, 80% reported 
providing infant and toddler dietary recommendations to their young patients all the time 
(data not shown). When survey participants were asked how often they inquire caregivers of 
patients younger than age 3 about specific aspects of infant and toddler feeding practices, 
practice variations were observed by topic (Table 2). More than 70% of respondents reported 
inquiring about the content of bottle and frequency of juice consumption all the time; 
however, the practice of breastfeeding is reportedly explored routinely by less than half of 
the respondents.  About 28% and 13% respondents respectively said that age of first juice 
consumption and the use of fluoridated water to reconstitute infant formula are never 
inquired about by caregivers of young child patients.  
The knowledge of and agreement with AAPD/AAP recommendations regarding 
infant and toddler feeding practices varied by topic (Figure 1). The recommendations 
regarding nocturnal bottle feeding and weaning received the highest level of acquirement, 
and more than 95% of respondents had correct knowledge about professional 
recommendations. Agreements for these recommendations were also high (99% and 94% 
respectively). The statements regarding breastfeeding received more mixed level of 
 
 
knowledge and agreement among respondents than the statements on bottle-feeding. The 
statement on the association between breastfeeding beyond 12-14 months and ECC that 
coincides with AAPD’s position received 65% correct response from survey participants, 
while 40% and 5% of respondents disagreed and were unsure respectively on the statement. 
Only 45% of respondents are correctly aware of AAP’s recommendation on breastfeeding, 
which encourages mothers to breastfeed infants through age 1 and beyond.  
The knowledge of professional recommendations on breastfeeding duration differed 
by the awareness of AAP guidelines but did not differ by survey participants’ previous 
training on infant and toddler feeding practices (data not shown). More survey respondents 
who relied upon AAP recommendations as a reference gave correct answer to this 
breastfeeding recommendation than those who did not (64% vs. 35%, p=0.01). They also had 
lower rate of correct answers to AAPD recommendation that discourages ad libitum 
breastfeeding after the eruption of tooth as compared with respondents who do not use AAP 
guidelines (75% vs. 94%, p=0.01). Continuing education on infant and toddler feeding was 
positively associated with increased prevalence of correct knowledge on AAPD’s 
recommendations on bottle-feeding in bivariate analysis (p<.02). 
The most prevalent perceived barriers for infant and toddler dietary recommendations 
reported by survey respondents were lack of parental interest and difficulty in changing 
dietary behaviors (81% and 77% respectively: Table 3). When the prevalence of perceived 
barriers was compared for those who perform infant and toddler feeding recommendations all 
the time and those who do not do them all the time, there were significant differences in 
reported environmental barriers. More survey respondents who do not perform regular infant 
and toddler dietary recommendations reported barriers such as lack of time, trained 
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auxiliaries, and a focus of infant and toddlers oral health in their practice than those who 
routinely provide such services to infant and toddler patients (p<.005). About 40% of survey 
respondents reported that guideline related factors are barriers at some level and thought 
professional recommendations about infant and toddler feeding are confusing or too rigid. 
Significantly more survey participants who do not practice infant and toddler feeding 
recommendations regularly reported confusion in professional recommendations as a barrier 
relative to those who practice all the time (82% vs. 36%, p<.001) 
Factor analyses and Cronbach’s alpha revealed that barrier items in our questionnaire 
form different constructs than the domains of barriers presented in the theoretical model. The 
constructs emerged from the exploratory factor analyses are shown in Table 4. Bivariate 
analyses informed us that the following constructs variables were associated with the practice 
of infant and toddler dietary recommendations along with one demographic factor regarding 
“the estimated number of child patients seen in the practice”: 1) lack of agreement with 
AAP/AAPD recommendations on bottle and juice feeding, 2) beliefs in dietary 
recommendations, 3) perceived barriers, and 4) practice constraints (p<.05). Stepwise 
multivariable logistic regression analysis (Table 5) suggested 2 construct variables as a 
predictor of practice outcome: As disagreement with AAP and AAPD recommendations on 
bottle and juice consumption and practice constraints increased, survey respondents were 4 
and 30 times likely not to provide dietary recommendations regularly to their infant and 
toddler patients respectively. 
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CHAPTER 5 
 
DISCUSSION 
 
 
Although 80% of survey respondents provide infant and toddler dietary 
recommendations to their young patients all the time, we found inconsistencies in their 
knowledge, attitudes and practice behaviors regarding different aspect of feeding practice 
recommendations, especially in the realm of breastfeeding.  
The respondents’ practice behaviors regarding breastfeeding recommendations might 
be influenced, in part, by breastfeeding practices among NC children. The rate of children 
ever being breastfed in NC was 68% in 2012, below the national average of 77%; however,  
only 38% and 21 % of NC children were breastfed at 6 and 12 months respectively (national 
averages; 47% and 26% respectively).15  It should be noted that roughly 70% of respondents 
estimated that 0-3 year-old children make up less than 25% of their patient base, and the 
majority (96%) reported that patients younger than 12 months are less than 25% of their 
overall infant and toddler patient base; accordingly, it is possible that most of the children are 
weaned from breastfeeding by their first dental visit. 
The AAP recently reaffirmed its 2000 policy position that recommended exclusive 
breastfeeding  for about 6 months, with continued breastfeeding through at least 12 months 
and beyond, as long as mutually desired by mother and child.4 More than half of our 
respondents were not aware of this practice recommendation. This lack of awareness may be 
influenced by the AAPD’s policy related to ECC that cautions ad libitum breastfeeding after 
 
 
the eruption of the first primary tooth and introduction of other carbohydrates.16 In fact, 
survey respondents who use AAP guidelines as a reference guide were more likely to have 
knowledge coincide with AAP’s but not AAPD’s recommendations on breastfeeding. While 
several systematic reviews published in the last decade have reported no association between 
breastfeeding and ECC, 17-19 over 40% of survey respondents did not agree with this 
evidence. Confusion may occur not only due to mixed messages about breastfeeding 
embedded in the specific policies and guidelines related to child health, but also changes in 
guidelines over the years as new science emerges.  
Bottle feeding practices seem to be a routine inquiry during dietary discussion among 
survey participants. Kaste and Gift reported that approximately 95% of children ages 6 
months to 5 years have used a bottle at some time, with 20% using a bottle in bed with 
contents other than water.20 In the recent study of infants and young children representing a 
geographically diverse sample of low income NC families, Vann and colleagues found that 
37% of dentate children were put to bed with a bottle at least once.21 Both AAP and AAPD 
are on the same page as to their recommendations on nocturnal bottle-feeding and weaning 
practices. High level of agreement and knowledge for this aspect of infant and toddler dietary 
recommendations among survey respondents may be explained by the sound consensus in the 
scientific evidence and the practice guidelines. 
The AAPD has recently adopted AAP’s recommendation on children’s intake of fruit 
juice recommending the intake limited to 4-6 oz per day for children 1-6 year old.3 While 
more than 80% of survey respondents were aware of these recommendations, only half 
reported asking parents of young children about the amount of juice consumption. This 
disconnect may be a function of the fact that the dental literature historically suggests that the 
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frequency of cariogenic diet intake is more critical factor in the development of caries than is 
the total amount of fermentable carbohydrate intake.22 According to the Agency of 
Healthcare Research and Quality, it may take as long as 1 or 2 decades for  scientific 
knowledge-base to be put into routine clinical practice.23 To accelerate the process of 
guideline uptake by practitioners, it may be important to test innovative implementation 
methods demonstrated in other field of health care. At the same time, inter-professional 
efforts to develop best practice recommendations and academic preparation on this topic may 
help increase the availability of quality dietary recommendations across all the pediatric 
disciplines. 
Our results showing practice constraints such as lack of time and/or auxiliaries as one 
of the major barriers in dietary counseling is in agreement with a similar survey among NC 
pediatric dentists.12 The majority of survey participants perceived difficulty in changing 
dietary behavior or lack of parental interests in dietary recommendations. Providing effective 
dietary counseling and recommendations is time-consuming and requires understanding of 
basic behavior theories. Although training dental students for patient-oriented approaches of 
care and communication has been emphasized by the Commission on Dental Accreditation 
24, counseling skills such as Motivational Interviews (MI) were not a part of dental school 
curricula for many years.25 Kushner suggested that making time for preventive services is a 
learned process that requires a team effort between clinicians, patients and policymakers.26 It 
might be important, therefore, to provide dental practitioners educational opportunities of MI 
in the context of dental home concept and preventive oral health care to individual child 
patients and their families. Furthermore, changes in reimbursement policy to adequately 
13 
 
compensates such preventive approach of care might be necessary if we would like to change 
pediatric dentists’ practice behaviors. 
The limitation of this study derives from the lack of empirical model that explains 
pediatric dentists’ adherence to infant and toddler feeding recommendations. Cabana and 
colleagues developed a theoretical framework for physicians’ adherence to practice 
guidelines by reviewing various types of barriers examined in the published researches; 
however, there is no validated questionnaire to measure the barriers proposed in the 
conceptual model to date. Furthermore, as Cabana and colleagues suggest, their conceptual 
model may not be generalizable to different kind of practice areas.13 Despite these 
limitations, this study provided preliminary evidence on the potential domains of barriers that 
may explain pediatric dentists’ adherence to infant and toddler dietary recommendations. The 
largest variations in the practice behavior, as well as the knowledge of and agreement for 
professional guidelines and policies, were found in the domain of infant breastfeeding. Future 
study may focus on barriers to this aspect of infant and toddler feeding to better understand 
the strategies to improve oral health providers’ adherence to breastfeeding recommendations 
set forth by AAP and AAPD.  
Representativeness of study population is one of the strengths of this study. Although 
our response rate of 58% (87/150) was lower than the previous study using the same study 
population (62/102; 69% response rate) 12, we had broader representation of pediatric dentists 
in the state, in part, due to our cross-referencing with 3 membership databases.  All survey 
participants indicated their provision of care for infants and toddlers, so it is possible that 
non-respondents may include those who do not see children 0-3 years old.
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CHAPTER 6 
 
CONCLUSIONS 
 
 
The majority of pediatric dentists in NC regularly provide dietary recommendations 
for infants and toddlers. However, there are gaps in their knowledge, attitudes, and practice 
behaviors regarding some aspects of infant and toddler dietary recommendations, especially 
infant breastfeeding practices. A multi-faceted approach of intervention is needed to improve 
the process of developing and disseminating policies/guidelines and training pediatric 
dentists and families with infants and toddlers on dietary recommendations.
 
 
Table 1: Demographic and practice characteristics of the survey respondents (N=87)* 
 N** (%)† 
Gender 
      Male 
      Female 
       
Year of completion of residency 
     Before 1980 
     1980-1989 
     1990-1999 
     2000-2011 
     
Primary practice setting 
      Private Practice 
      Public health/community clinic 
         
Location of primary practice setting 
      Urban 
      Suburban 
      Rural 
 
Number of children seen a day 
      20-40 
      41-60 
      >60   
 
Estimated proportion of patients with a given characteristics relative to 
patient population 
    1-24%= 0-3 year-old/ overall patient population 
    >24% = 0-3 year-old/ overall patient population 
    >24% = younger than 12 months/overall 0-3 year-old population 
    >24% = between 13-24 months/overall 0-3 year-old population 
    >24% = between 25-35 months/overall 0-3 year-old population 
    >20% = patients with private insurance/overall patient population 
    >20% = patients with Medicaid/overall patient population 
    >20% = patients with SCHIP/overall patient population 
    >20% = patients with Self-pay/overall patient population 
 
40 (53) 
36 (47) 
 
 
12 (14) 
10 (12) 
23 (27) 
39 (46) 
 
 
82 (96) 
3 (4) 
 
 
28 (33) 
46 (54) 
11 (13) 
 
 
41 (49) 
24 (29) 
19 (23) 
 
 
 
58 (69) 
26 (31) 
3 (3) 
54 (65) 
72 (88) 
72 (91) 
35 (42) 
19 (23) 
31 (39) 
 
* Response rate 58% (87/150) 
**Total may not add up to N because of missing data 
†Percentages may not add up to 100% due to rounding 
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Figure 1: Knowledge of and agreement with AAPD/AAP recommendations among survey respondents (N=87)* 
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                             * Response rate 58% (87/150) 
                        **Total may not add up to N because of missing data 
                                † Percentages may not add up to 100% due to rounding 
Table 2: Frequency of inquiring about infant and toddler feeding practices for patients younger than 
age three (N=87)* 
 N **(%)† 
 All the 
time  
More 
than half 
the time 
About half 
the time 
Less than 
half the 
time 
Never 
 
Practice of breastfeeding  
Nocturnal feeding 
Ad libitum or at-will feeding 
Age of weaning 
 
Practice of bottle feeding 
Nocturnal feeding 
Ad libitum or at-will feeding 
Bottle contents 
Age of weaning 
Use of fluoridated water to reconstitute 
infant formula  
 
Practice of juice consumption 
Age of first juice consumption 
Frequency of juice consumption 
Amount of juice consumption 
 
 
46 (54) 
44 (51) 
34 (40) 
 
 
59 (69) 
55 (65) 
65 (77) 
47 (56) 
24 (28) 
 
 
 
23 (27) 
62 (72) 
51(59) 
 
 
15 (17) 
13 (15) 
15 (17) 
 
 
20 (24) 
23 (27) 
15 (18) 
27 (32) 
18 (21) 
 
 
 
11 (13) 
15 (17) 
19 (22) 
 
 
10 (12) 
7 (8) 
12 (14) 
 
 
2 (2) 
1 (1) 
1 (1) 
5 (6) 
11 (13) 
 
 
 
11 (13) 
5 (6) 
5 (6) 
 
 
13 (15) 
17 (20) 
13 (15) 
 
 
2 (2) 
4 (5) 
1 (1) 
2 (2) 
19 (22) 
 
 
 
17 (20) 
3 (4) 
8 (9) 
 
 
2 (2) 
5 (6) 
12 (14) 
 
 
2 (2) 
2 (2) 
2 (2) 
3 (4) 
13 (15) 
 
 
 
24 (28) 
1 (1) 
3 (4) 
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Table 3: Comparison of prevalence of perceived barriers in performing dietary recommendations for infant and toddlers among 
survey participants who provide dietary recommendations all the time (n=69) and not all the time (n=17) 
 
Perceive barriers Overall* (Prevalence, %) 
Practitioners who 
provide dietary 
recommendations all 
the time (%) 
Practitioners who do not 
provide dietary 
recommendations all the 
time (%) 
P-value 
• Few patients <3 in practice 
• Infant/toddler oral health is not a focus 
of practice 
• Insufficient scientific evidence in 
recommendations 
• Unfamiliar with recommendations 
• Lack of training 
24 
 
28 
 
31 
 
31 
 
30 
21 
 
21 
 
30 
 
27 
 
30 
 
35 
 
56 
 
33 
 
50 
 
31 
.20 
 
.005 
 
.82 
 
.07 
 
.91 
 
• Recommendations are ambiguous and 
confusing  
• Recommendations are too rigid  
• Diet behavior is difficult to change  
45 
 
41 
            77 
36 
 
36 
               76 
 
82 
 
59 
                    82 
      <.001 
 
.08 
        .58 
• Lack of trained axillaries 
• Lack of time 
• Lack of reimbursement 
• Lack of parental interest 
42 
45 
52 
81 
 
34 
36 
48 
78 
 
71 
82 
71 
94 
.007 
<.001 
.09 
.12 
 *N=86
19 
 
 
 
  
 
Table 4: Constructs and Cronbach’s alpha of barriers for infants and toddlers dietary 
recommendations emerged from exploratory factor analyses 
 
Constructs Cronbach’s alpha 
• Lack of agreement with AAP and AAPD recommendations 
regarding bottle feeding and juice consumption 0.60 
• Lack of agreement with AAP and AAPD recommendations 
regarding breastfeeding * 
• Outcome expectancy: 
- “dietary recommendations can prevent ECC” 
* 
• Beliefs in dietary recommendations: 
-  “dietary recommendations are important for optimal health” 
-  “Pediatric dentist is not trained to do effective dietary 
recommendation” 
-  “Pediatric dentist is capable of/ confident in providing dietary 
recommendation” 
0.70 
• Perceived barriers: 
- “few patients under age 3 in the practice” 
- “infant/toddler oral health program is not a focus” 
- “scientific evidence is insufficient” 
- “unfamiliar with dietary recommendations/guidelines for infants 
and toddlers” 
- “not trained to do effective dietary recommendation” 
- “clinical guidelines are ambiguous and confusing or too 
cookbook” 
- “diet behavior is difficult to change” 
0.90 
• Practice constraints: 
- “not enough trained auxiliaries” 
- “insufficient time for dietary recommendations” 
- “reimbursement fee for dietary counseling is insufficient” 
- “lack of parental interest” 
0.77 
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Multivariable model included the following five explanatory variables that presented 
statistical significance (p<.05) in the bivariate analyses. 
• Estimated number of patients younger than age 3 seen in a typical day 
• Average disagreement with recommendations on bottle and juice feeding = sum 
(agreement score for the set of 4 agreement questions on bottle and juice feeding)/4 
• Average beliefs in dietary recommendations = sum (agreement scores for the set of 4 
question items in this construct)/4 
• Average perceived barriers = sum (barrier scores for the first 8 items in table 5)/8  
• Average practice constraints= sum (barrier scores for the last 4 items in the table 5)/4 
Each variable concerning agreement had individual score ranging from 1 to 5 (5 indicates the 
highest disagreement) and each variable concerning barrier had individual score ranging 
from 1 to 4 (4 indicates the major barrier). All of explanatory variables were treated as 
continuous variable.
 
Table 5: Explanatory variables for NC pediatric dentists’ routine practice of infant and 
toddler dietary recommendations determined by stepwise multivariable logistic 
regression analysis 
 
 
Odds Ratio 95% CI P-value 
Lack of agreement with AAP and 
AAPD recommendations 
regarding bottle feeding and juice 
consumption 
4.36 1.48, 12.86 .0076 
Practice Constraints 29.67 3.05, 288.45 .0035 
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